Semantic verbal fluency tasks are commonly used in neuropsychological assessment. Investigations of the influence of level of literacy have not yielded consistent results in the literature. This prompted us to investigate the ecological relevance of task specifics, in particular, the choice of semantic criteria used. Two groups of literate and illiterate subjects were compared on two verbal fluency tasks using different semantic criteria. The performance on a food criterion (supermarket fluency task), considered more ecologically relevant for the two literacy groups, and an animal criterion (animal fluency task) were compared. The data were analysed using both quantitative and qualitative measures. The quantitative analysis indicated that the two literacy groups performed equally well on the supermarket fluency task. In contrast, results differed significantly during the animal fluency task. The qualitative analyses indicated differences between groups related to the strategies used, especially with respect to the animal fluency task. The overall results suggest that there is not a substantial difference between literate and illiterate subjects related to the fundamental workings of semantic memory. However, there is indication that the content of semantic memory reflects differences in shared cultural background -in other words, formal education -, as indicated by the significant interaction between level of literacy and semantic criterion.
INTRODUCTION
Verbal fluency tasks are commonly used in neuropsychological assessment, since they are easy to administer (Carnero, Lendínez, Maestre, & Zunzunegui, 1999; Kempler, Teng, Dick, Taussig, & Davis, 1998) , sensitive to brain damage and cognitive deterioration (Acevedo et al., 2000; Bruyer & Tuyumbu, 1980; Carnero et al., 1999; Chan & Poon, 1999; Joanette & Goulet, 1986; Kempler et al., 1998; Ratcliff et al., 1998; Rosen, 1980; Ruff, Light, Parker, & Levin, 1997; Stuss et al., 1998; Tombaugh, Kozak, & Rees, 1999; Troyer, Moscovitch, Winocur, Alexander, & Stuss, 1998) and can be applied to different cultural groups (Kempler et al., 1998) . Verbal fluency tasks have also been applied in the investigation of illiterate and other low-level educational groups because they do not require reading or writing skills. Clear and consistent differences between literacy groups have been reported when a phonological criterion has been used (Manly et al., 1999; Ostrosky-Solís, Ardila, Rosselli, Lopez-Arango, & Uriel-Mendonza, 1998; Reis & Castro-Caldas, 1997; Rosselli, Ardila, & Rosas, 1990 ). In contrast, several studies, comparing literate and illiterate subjects have yielded different results when using semantic criteria (see e.g., Manly et al., 1999; Ostrosky-Solís et al., 1998; Reis & Castro-Caldas, 1997) . At present the reasons for this state of affairs are unclear, but may relate to, for example, the specific semantic criteria or the particular study populations used.
In the present study we analysed in greater detail several studies where literacy groups were compared during different verbal fluency tasks using semantic criteria. Some of the studies are not directly comparable, since they include groups with different mean literacy levels and use different fluency criteria that may be important in explaining the contradictory results reported in the literature. For example, Manly et al. (1999) compared literate subjects with 3 years of education and illiterate subjects on a category fluency task (1 min) for animals, food and clothing and did not find any group differences when pooling the data over semantic categories, while a letter fluency test was significantly more difficult for the illiterate subjects. However, in a previous study (Reis & Castro-Caldas, 1997) , illiterate and literate subjects with a mean education of 9 years of education were compared on a category fluency task (2 min), using animals and furniture as semantic criteria, reported a significant group difference when data was pooled over categories. In order to understand this discrepancy more clearly, we re-analysed these data separately for each of the semantic criteria used, and including only data from the first minute (Reis, unpublished data) . However, significant group differences were still found for both criteria. Thus it appears that, not only reading and writing skills, but also the number of years of education in itself is of importance in this context, since this represented the main difference between the Manly et al. (1999) and Reis and Castro-Caldas (1997) studies.
That education level (i.e., the number of years of formal education) can affect task performance is well documented (Acevedo et al., 2000; Manly et al., 1999 ; Ostrosky-Solís, Ardila, & Rosselli, 1999; Ratcliff et al., 1998; Reis, Guerreiro, & Castro-Caldas, 1994; Reis, Petersson, CastroCaldas, & Ingvar, 2001b; Tombaugh et al., 1999) . However, consistent with the results of Reis et al. (Reis & Castro-Caldas, 1997) , both Ostrosky-Solís et al. (Ostrosky-Solís et al., 1999) , using animals, and Rosselli et al. (Rosselli et al., 1990) , pooling data from animals and fruits as criteria, found significant differences when illiterate subjects and different educational groups, as well as high and low literacy groups were compared, respectively. However, in an earlier study of Ostrosky-Solis et al. (Ostrosky-Solís et al., 1998) , this was not the case, similar to results of Manly et al. (1999) One possible explanations for these observations, raised by Reis, Guerreiro, and Petersson (2001a) is related to the ecological or cultural relevance of the semantic criteria chosen. For example, Reis et al. (2001a) asked subjects to name different things one can buy at the supermarket. This appears to be an equally natural criterion for female literate and illiterate subjects of southern Portugal, since almost all of these subjects do a significant part of their regular shopping at supermarkets and at comparable levels. Reis et al. (2001a) found no significant difference between the three literacy groups compared using the supermarket item criterion. Therefore, the objective of the present study, given the diverging results described above and following the suggestion by Reis et al. based on preliminary data Reis et al., 2001a) , was to directly compare in the same study population two different semantic criteria in a verbal fluency task, one more and the other less ecologically relevant (Silva, Petersson, Ingvar, & Reis, 2001) . Here ecologically relevant is taken to reflect different levels of shared cultural background. More specifically, we compared the performance of the same illiterate and literate subjects on two verbal fluency tasks, the first using the semantic category of food (edible) items that can be acquired at the supermarket (supermarket fluency task), and the second, animal names (animal fluency task).
Our second objective was to investigate whether formal education influences the qualitative features of verbal fluency. In order to appraise LITERACY AND VERBAL FLUENCY whether there is any indication that semantic knowledge is organized or retrieved differently in the different literacy groups studied here, we used an approach suggested by Troyer et al. (Troyer, 2000; Troyer, Moscovitch, & Winocur, 1997) . According to Troyer and co-workers (Troyer, 2000; Troyer et al., 1997) , successful fluency performance depends on the ability to employ strategic search and to organize retrieval in terms of semantically related words, and is achieved by identifying the semantic domain, search and generate representative examples within a subcategory and then shift to another subcategory after exhausting the previous one. They operationalized two qualitative aspects of verbal fluency, reflecting the strategies underlying fluency:
(1) clustering -the production of related words within a given semantic subcategory, involving semantic categorization; and (2) switching, which requires initiated strategic search of subcategories through semantic memory, and cognitive flexibility to shift efficiently between semantic subcategories. Furthermore, it has been suggested that these components are related to temporal lobe functions (such as word memory and lexical storage), and frontal lobe function(s), respectively. Switching is considered to be a relatively more dependent on controlled processing than those required for clustering, which are relatively automatic in character (Troyer, 2000; Troyer et al., 1997) . The correlation between switching and the frontal system as well as clustering and the temporal system functions has not always been supported by studies of clinical populations (Epker, Lacritz, & Cullum, 1999; Ho et al., 2002; Tröster et al., 1998) . For example, Tröster et al. (1998) compared cortical and sub-cortical groups of patients and did not find support to the idea that impairments in word generation on semantic fluency tasks arise from fundamentally different process (i.e., retrieval failure in subcortical pathologies and degraded storage in cortical pathologies). This together with the partly unknown or complex relationship between the frontal cortex and executive functions as well as the temporal system and semantic storage make these indicators difficult to interpret cognitively in processing terms, except as a first approximation. In the present study, we used the following qualitative measures: number of semantic subcategories (basic level) as an indicator of semantic memory organization and clustering (total number of clusters and mean cluster size) and switching as an indicator of the cognitive strategy employed in order to further understand previously documented differences in verbal fluency performance when different criteria has been used. This qualitative part of our study is exploratory in character but we did predict that one possible outcome would be fewer switches in the illiterate compared to the literate sample, perhaps indicating poorer executive components.
MATERIAL AND METHODS

Participants
Thirty-seven healthy female volunteers with similar social-cultural background except for formal education and its indirect consequences, 19 literate (mean age 66 AE 7 years; mean education 5 AE 1.9 years) and 18 illiterate subjects (66 AE 6 years; no significant age difference between the groups), participated in both experimental tasks. Participants were screened with structured socio-cultural and medical-health interviews as well as a short neuropsychological test battery (Garcia, 1984; Garcia & Guerreiro, 1983; Reis et al., 2001a) . The socio-cultural interview assesses variables like occupation, literacy level or, in case of being illiterate, the reasons for illiteracy and the literacy level of parents. The questions included in the socio-cultural interview are: (1) whether the subject had entered school or received formal education at any time and the reasons for not continuing school; (2) about their profession and any potential work-related difficulties; if there had been any difficulties in keeping any occupations or whether there had been any other performance problems related to work at any time; (3) the subjects were asked about the level of education of their parents.
In addition, subjects were tested on a letter identification task (sequences of letters representing: the Portuguese public TV station, the Portuguese mail service, the Portuguese telephone company, the word hospital, and a random letter sequence. Subjects were also asked whether they could write their name (writing their own name was not an exclusion criterion, since most illiterate subjects have learnt to write their names by copying in order to sign different sorts of documents they encounter in ordinary life, e.g., social security forms, documents at the post office, etc.). In addition, the literate subjects were asked about their educational level and assessed on a simple reading comprehension test (a short newspaper text followed by six comprehension questions), and asked to write nine verbally presented simple words. The medical health interview is used to rule out any significant neurological, psychiatric, or other diseases potentially involving the brain. The neuropsychological test battery for mental state assessment is used to exclude significant cognitive dysfunction. Based on these interviews and self-reports, it was estimated that the subjects included in this study were active, independent and fully functional in daily life (see Table 1 for a brief summary). Subjects were excluded based on the following criteria: (1) Significant history of neurological, psychiatric or other disease potentially affecting the brain; (2) Functional employment or daily life problems; literate subjects with problems acquiring reading and writing skills; (3) Performance at two standard deviations below normative values (Garcia, 1984; Garcia & Guerreiro, 1983) on the following tests: verbal fluency, verbal memory with interference and orientation; (4) Illiterate subjects were excluded if they were able to identify the letters in the screening test; literate subjects were excluded if they were unable to read the newspaper text fluently, answer the comprehension questions correctly, or made more than 60% spelling errors on he dictation task. (5) Subjects that had started school or an educational program but not finished, or subjects that had or were presently engaged in literacy training for adults. The main difference between the two literacy groups relates to the knowledge of how to read and write and other skills and knowledge acquired during the first years of schooling (for more details concerning the study population, procedures and subject selection see Petersson et al. (2001) .
Procedure and Scoring
Two semantic fluency tasks were administered on an individual basis in a randomized fashion. Both tasks were time limited to 1 min of word generation. In the supermarket fluency task, subjects generated words corresponding to edible things (food items) that can be bought at a supermarket, and in the animal fluency task, animal names. We chose this particular version of the food category task in order to make the task more concrete, realistic, and reflect a shared common background between the two literacy groups, in line with the experimental logic of the study. In accordance with the ideas of Troyer et al. (Troyer, 2000; Troyer et al., 1997) , subject responses were analyzed in order to identify semantic clusters, meaning by clusters of contiguous words belonging to the same semantic subcategory (e.g., vegetables in supermarket fluency; wild animals in animal fluency). Following the suggestion of others (e.g., Robert et al., 1998; Troyer et al., 1997) , the semantic subcategories used to identify clusters were empirically defined based on the words generated by the participants during testing (cf. Appendix 1). The subject performance was classified and analyzed as follows:
(a) Total number of words produced: the number of correct words generated, excluding intrusions and repetitions; (b) Total number of semantic subcategories generated: the number of subcategories used when producing words within clusters; (c) Total number of clusters generated: following Robert et al. (1998) we defined a cluster as a group of at least three consecutively generated words belonging to the same semantic subcategory (e.g., apple, orange, pear . . . in the supermarket fluency task; dog, cat, cow . . . in the animal fluency task; cf. Appendix 1). Since isolated groups of two consecutive but related words (e.g., cat, rat, or cheese, ham) does not necessarily represent a clustering strategy (i.e., systematically searching for items within a given subcategory), this definition represents a more conservative measure with respect to the use of a clustering strategy. However, in line with Robert et al. (1998) , strongly associated pairs (e.g., frequently pairs, like dog-cat; pairs based on proverbs, such as turtle-rabbit; or pragmatic criteria, such as bread-butter) were also counted as clusters; (d) Total number of switches: the number of switches was calculated based on the total number of transitions between clusters (e.g., horse, cow, sheep, tiger . . . ; tiger representing a switch from domestic to nondomestic animals), including single words and intrusions; (e) Mean cluster size; (f) Total number of isolated words generated: the number of words not generated within a cluster; (g) Naming a subcategory was not scored if the subject had already generated words from the subcategory (e.g., naming the subcategory ''fruit,'' after the word ''apple'' or ''orange''). These types of errors were classified as intrusion of semantic subcategories; (h) Intrusions and repetitions were scored separately; (i) On animal fluency, no credit was given to variety in animal gender within the same species if the word was similar; for example changing only the last syllable or letter (e.g., ''leão/leoa'' -''lion/ lioness''), but accepted if the word was different (e.g., ''cavalo/égua'' -''horse/mare'').
All protocols were scored by one of the authors as well as an independent blind rater. Inter-rater reliability was calculated using Spearman's correlation coefficient for both tasks and for number of switches, total number of clusters and mean cluster size. The correlation coefficients ranged from 0.94 to 0.98, indicating high inter-rater reliability.
In order to assess the robustness of our findings, using the criteria described above, we also analyzed the data using slightly different defining criteria for semantic subcategories, for example, including both soft-(i.e., an item can belong to several subcategories with different degrees depending on the response context of the item; for instance, chicken was considered an exemplar of farm/domestic animals if preceded and followed by for example cow . . . pig, respectively, but could also be considered an exemplar of the bird subcategory if surrounded by for example robin . . . eagle) and hard (i.e., mutually exclusive) subcategories; variations on the defining criteria for a cluster, including Troyer's criteria (Troyer et al., 1997) defining clusters as groups of at least two semantically related words; and including or excluding strongly related pairs in the cluster counts. All of these variations in terms of the precise definitions of the measures used yielded very similar results, indicating the robustness of the results thus being relatively independent of the precise details of the analysis employed.
RESULTS
The data were first analyzed with a repeated measures analysis of variance including all the factors of the experimental design, semantic criterion and literacy group, with the total number of correct items as the dependent variable. As we can see from Figure 1 there is a highly significant interaction between semantic criteria and literacy group, F(1, 35) ¼ 6.3; P ¼ .02. A post hoc analysis (Tukey HSD Test) showed that the significant interaction was related to an effect of semantic criteria within the illiterate group (P ¼ .02) and a significant literacy effect for the animal criterion (P ¼ .004).
The data were further analyzed separately for each semantic criterion in order to understand qualitatively differences between groups. Due to the small size of our sample, effects sizes were also computed for each comparison. For supermarket fluency (Table 2) there were no significant group differences related to the total number of words generated (a mean of 16 words for both groups), total number of clusters, or mean cluster size, although medium effect sizes were observed for the latter two measures. In addition, the total number of switches differed significantly, and was mainly due to a significant difference in the total number of isolated words generated (more in the literate than the illiterate group). Nevertheless, these latter differences did not have any implications on the number of words produced nor on the total number of clusters or mean cluster size. The error type analysis did not indicate any differences in the number of repetitions, intrusions and intrusions of subcategories between groups (P ¼ .9, .1, and .4, respectively).
In addition, we investigated the proportion of subjects that used a given semantic subcategory for each literacy group, and also how many subjects produced clusters related to the 9 semantic subcategories analysed in the present study (Table 3) . No significant difference was found between the literacy groups.
In contrast to the results from supermarket fluency, with the exception of mean cluster size, there were significant group differences in the animal fluency results for all measures considered (Table 2) . Literate subjects generated significantly more items (17 compared to 12 for the illiterate group), used more subcategories, generated more clusters, generated more isolated words, and switched more often. On the other hand, the illiterate group generated larger clusters, though nonsignificantly so. There were no significant differences with respect to intrusions, repetitions, intrusion of subcategories, or gender variation (P ¼ .8, .1, .8, and .1, respectively). Concerning the proportion of semantic subcategories, a significant group difference favoring the literate group, was related to the pet subcategory (P ¼ .003), and, in addition, the illiterate group did not produce clusters within the reptile subcategory (Table 4) . Finally, in this study we have reported the results using nonparametric differences. One reason for using nonparametric statistics is that they are almost always valid and independent of the underlying probability distribution. This aspect may be important when investigating relatively small samples. In order to compare our results as described with a parametric approach, we reanalyzed the data within the ANOVA framework. This yielded very similar results and identical effects. In addition, since our scoring criteria differed somewhat from the standardized Troyer method, we also reanalyzed our data based on Troyer's scoring criteria. This yielded very similar results. Thus, in this respect, the results are robust and independent of the scoring criteria and test-statistics used. It should also be noted that two measures included in this study, the total number of switches and the total number of isolated words, are correlated. However isolated words were less correlated with the total scores compared to switching which means that they are less dependent of the total score. In addition, empirical inspection of the data indicated that the total number of isolated words may be a more sensitive measure compared to switches in our data. This was indeed the case, and the total number of isolated words was significantly different between the literacy groups. We thus included this result in line with the exploratory part of this study.
DISCUSSION
The main objective of this study was to further investigate and to understand in greater detail a previously documented inconsistency in the relation between literacy/formal education and performance on verbal fluency tasks (described in more detail in the introduction), and the suggestion that this may be related to the ecologically relevance of the semantic criterion, reflecting the level of shared cultural background of the subjects. To this end, we investigated the quantitative and qualitative features of subject performance on a time limited fluency task using two different semantic criteria (food items at the supermarket and animals) in the same study population, including two groups of subjects with similar socio-cultural background except for education. Several studies have shown that illiteracy and the level of education has consequences for several cognitive functions (for a review, see, Petersson et al., 2001 ). Literacy and formal education has also been associated with the capacity to acquire a broader knowledge-base of general information as well as to process this information in a more abstract and systematic manner (Ardila, Ostrosky, & Mendonza, 2000; Ceci, 1990; Ceci & Williams, 1997) . The implications are that literacy and educational level can influence performance on specific psychological tasks and neuropsychological tests. Hence, it appears that literacy and formal education catalyze the development of several cognitive skills in addition to reading and writing skills.
The main result of this study was the indication that the literacy interacted strongly with the semantic criterion used in the time-constrained semantic verbal fluency task. There were only nonsignificant differences between groups on the different measures in the supermarket version (including number of words, subcategories, or clusters generated), while almost all measures differed significantly in the animal version of the fluency task. However, the results on two measures generalized across tasks. First, we observed a significant group difference in number of isolated words generated and by implication the number of switches (literate > illiterate) in both tasks. Second, although the mean cluster size was statistically similar in both groups for the two fluency tasks, it appeared that the illiterate subjects showed a consistent tendency to generate larger clusters, the flip side of generating fewer isolated words. In fact, we should have some caution when declaring null differences between groups because our sample size do not allow us to have enough power to detect medium effect sizes, such as the one observed for the mean cluster size in both tasks, using the significance level of .05.
The overall similarity in performance on the supermarket task appears to exclude a simple explanation in terms of general factors, such as cognitive speed or fluency, for the differences observed on the animal version of the fluency task. Instead, the interaction between literacy and semantic criterion may be explained in terms of similarities and differences in shared cultural background, that is, greater for supermarket items and lesser for animals. For example, jacaré/ alligator, javali/wild bore, búfalo/buffalo were generated only by literate subjects. It is impossible, from these results, to determine whether these results imply that illiterate subjects have fewer names for, for example, animals in their vocabulary. One possibility is that this may reflect a type of frequency of exposure effect, making lexical access less readily available in illiterate subjects. In other words, this difference may be a consequence of education or a secondary effect of literacy, since the reading skills facilitates access to information, through printed media, providing the opportunity to broaden different semantic categories that bypass the shared socio-cultural background of the two literacy groups. Recently, in a different experimental setting, exposure effects on verbal fluency performance were reported in a cross-linguistic comparison between monolingual and bilingual speakers related to the semantic sub-categories generated (Rosselli et al., 2002) .
However, in this context, a puzzling observation should be noted: the illiterate subjects generated fewer household pets. We have no reasonable interpretation for this finding. This may be a random observation but, if real, seems to fit less well within the socio-cultural (i.e., differences in literacy/education) interpretation suggested here. Additional aspects of our two fluency tasks may have to be taken into consideration. For example, food items (i.e., edible things) that can be bought at a supermarket represent a more concrete category than animals. A comparable animal task, in this respect, would be to ask the subjects to generate animals that can be found in the town. Tentatively one might predict that on such a task no differences between literate and illiterate subjects will be observed. Perhaps, by the same token, if the general category of food items were used instead of food items that can be bought at a supermarket, significant differences would be observed. In other words, it is not just that the two categories used in this study are different semantic categories, correlating with differences in socio-cultural background related to literacy/education, they also differ in terms of the level of reference to a concrete knowledge and specific situations.
Furthermore, the observed differences between the literacy groups may not only relate to the semantic category used, but potentially also the extension (the semantic field; the potential number of available elements) of the semantic category.
In short, written language provides the opportunity to broaden different semantic categories, and by using written language, we can access information (i.e., elements of the semantic category) that we cannot access through our direct experience. Thus, an important determinant for verbal fluency performance may relate to the type of experience we have with the elements of a semantic category. If restricting the potential experience then literacy or education may have little effect, while not restricting the answers to the knowledge acquired through the direct experience, the ability to access written information makes a difference. Put differently, reading and education becomes a cognitive instrument.
Verbal fluency depends on the ability to employ strategic search and to organize retrieval in terms of semantically related words; it is achieved by identifying the semantic domain, searching and generating representative examples within a given subcategory, and then shifting to another subcategory after exhausting the previous one (Troyer, 2000; Troyer et al., 1997) . Interpreted in line with these suggestions, the differences in number of isolated words and switches generated by the literacy groups appear to indicate that the literate group adopted a more active strategic search among subcategories. These differences in strategic aspects may be related to a suggested interpretation of recent findings, indicating differences between literacy groups with respect to executive aspects of the verbal working memory as subserved by the left dorsolateral prefrontal cortex (Petersson, Reis, Askelöf, Castro-Caldas, & Ingvar, 2000) . However, given the interaction between literacy and semantic category, the effectiveness of this strategy, as measured by the total number of words generated, is not independent of semantic criterion. Rather, it is modulated in some respect by literacy, secondary effects of literacy, or education, consistent with suggestions that formal education entails the acquisition of strategies for abstract information processing (e.g., Ceci, 1990) . Taken together these results seem to suggest that switching and clustering may not be fully independent in all circumstances (Spearman's correlation coefficient between cluster size and number of switches, supermarket task -illiterate: À0.72, P <.001, literate: À0.28, ns.; animal task -illiterate: À0.46, P <.05, literate: À0.47, P <.05). Instead, the association or dissociation between these strategies may be dependent on the level of literacy and the semantic domain in which the search is taking place. This suggestion is in line with the observation of Mayr (2002) , who measured temporal parameters of switch duration and the within-cluster retrieval duration, concluding that switching between categories is dependent on semantic criterion. However, these suggestions need to be investigated further in order to achieve a more complete understanding of this issue.
The present results appear to indicate that in terms of general semantic processing and organization there is not a substantial difference, between literate and illiterate subjects, related to the overall and fundamental workings of semantic memory as measured by semantic verbal fluency. Furthermore, there are substantial indications that the content, and there by aspects of the finer organization of semantic memory, is dependent on the level of formal education, reflecting differences in shared cultural background, as indicated by the interaction between level of literacy and semantic criterion. However, there are subtle aspects of the data reported here, including the slightly greater mean cluster size in the illiterate and the significantly greater number of isolated words generated by the literate group, that merit further detailed investigations. In a male sample (unpublished data), using a similar experimental design, we observed similar results: no literacy effect on the supermarket task but a significant difference on the animal task. Furthermore, no age or gender effects were observed when both literate and illiterate groups were compared on any of the tasks. This indicates that results remain similar when the gender factor is taken into account and that the educational level is the major factor affecting performance.
CONCLUSION
The present study of semantic verbal fluency shows that significant literacy effects may or may not be observed depending on the choice of semantic criterion. This illustrates the importance of developing neuropsychological instruments that are free of educational and cultural influences, or alternatively, in an effective manner handles such effects (e.g., statistically) while at the same time allow the investigation of cognitive functions of interest. Furthermore, interpretations and conclusions regarding subject performance on neuropsychological tests may need to take into account the potential contributions to the outcome by literacy and formal education. It therefore seems that, under some circumstances, neuropsychological tests and other experimental psychological tasks need to be carefully chosen and ecologically relevant when assessing illiterate subjects.
